Carotid body excision significantly changes ventilatory control in awake rats.
We determined the effects of carotid body excision (CBX) on eupneic ventilation and the ventilatory responses to acute hypoxia, hyperoxia, and chronic hypoxia in unanesthetized rats. Arterial PCO2 (PaCO2) and calculated minute alveolar ventilation to minute metabolic CO2 production (VA/VCO2) ratio were used to determine the ventilatory responses. The effects of CBX and sham operation were compared with intact controls (PaCO2 = 40.0 +/- 0.1 Torr, mean +/- 95% confidence limits, and VA/VCO2 = 21.6 +/- 0.1). CBX rats showed 1) chronic hypoventilation with respiratory acidosis, which was maintained for at least 75 days after surgery (PaCO2 = 48.4 +/- 1.1 Torr and VA/VCO2 = 17.9 +/- 0.4), 2) hyperventilation in response to acute hyperoxia vs. hypoventilation in intact rats, 3) an attenuated increase in VA/VCO2 in acute hypoxemia (arterial PO2 approximately equal to 49 Torr), which was 31% of the 8.7 +/- 0.3 increase in VA/VCO2 observed in control rats, 4) no ventilatory acclimatization between 1 and 24 h hypoxia, whereas intact rats had a further 7.5 +/- 1.5 increase in VA/VCO2, 5) a decreased PaCO2 upon acute restoration of normoxia after 24 h hypoxia in contrast to an increased PaCO2 in controls. We conclude that in rats carotid body chemoreceptors are essential to maintain normal eupneic ventilation and to the process of ventilatory acclimatization to chronic hypoxia.